Twelve isolates of Trichoderma (six of T. harzianum, five of T. viride, one of T. virens), which reduced variably the incidence of collar rot disease caused in peanut by Aspergillus niger Van Tieghem, were evaluated for their potential to produce lytic enzymes during in vitro antagonism. T. viride 60 inhibited highest (86.2%) growth of test fungus followed by T. harzianum 2J (80.4%) at 6 days after inoculation (DAI) on PDA media. The specific activities of chitinase, -1,3-glucanase and protease were 11, 3.46 and 9 folds higher in T 6 antagonist (T. viride 60 and A. niger interactions) followed by 8.72, 2.85 and 9 folds in T 8 antagonist (T. harzianum 2J and A. niger interactions), respectively, compared to the activity produced by control petri plate T 13 (A. niger alone) at 6 DAI. Activity of these lytic enzymes induced in antagonists' plates comprises the growth of Trichoderma isolates. However, cellulase and poly galacturonase were found least amount in these antagonists treatment. A significant positive correlation (p=0.01) between percentage growth inhibition of test fungus and lytic enzymes -(chitinase, -1,3-glucanase and protease) in the culture medium of antagonist treatment established a relationship to inhibit growth of fungal pathogen by increasing the levels of these enzymes. Among the Trichoderma isolates, T. viride 60 was found best strain to be used in biological control of plant pathogen A. niger.
Production of lytic enzymes by Trichoderma determined by following the method of Watanabe (47).
Extraction of lytic enzymes
Crude enzyme extract was prepared from petri plates containing fungal pathogen and Trichoderma as well as the test fungus alone as a control (C) at 6 days after inoculation (DAI).
For that, 25 ml of 100mM phosphate buffer (pH-5.5) containing 50mM sodium chloride was added to each petri plate and transferred mycelia mat to conical flask. For enzyme induction, 1% of either carboxymethyl cellulose (CMC), sodium polypectate, chitin, laminarin or casein was added into culture medium of conical flask and pH adjusted to 5.5 (26, 35). Cultures were then shaken well in orbital shaker at 120 rpm at 28 0 C for about 6 hours (46). After that, it was transferred to 50 ml centrifuge tubes and centrifuged at 14,000 rpm for 10 min. Supernatant was collected and stored at -20 0 C until use for assay of enzymes activities (cellulase, poly galacturonase (PG), chitinase, -1, 3 glucanase, protease). The method of Folin-Lowry (32) was used to determine protein content in culture supernatant and to calculate the specific activity of the enzyme.
Enzymes assays
Cellulase activity (EC 3.2.1.21): Suitable aliquot (100 µl) of the culture supernatant was incubated with 400 µl of 100mM sodium citrate buffer (pH 5.2) containing 1 % CMC (12) . After incubation at 55 0 C for 15 min., the glucose released was measured by the dinitrosalicylic acid (DNSA) method (41). A known volume of aliquot was taken in test tube and final volume of 1.0 ml adjusted with distilled water. To this, 0.5 ml DNSA reagent (1g DNSA + 200mg crystalline phenol + 50mg sodium sulphite in 100ml of 1% sodium hydroxide) was added and mixed properly. The content was heated in boiling water bath for 5 min. When the contents of the tubes were still warm, 1.0 ml of 40 % sodium potassium tartrate (Rochelle salt) solution was added and cooled. The final volume was made 5.0 ml with distilled water and read at 540nm using spectrophotometer. Reagent blank was also performed by addition of 1.0 ml of distilled water in place of enzyme aliquot and treated in the same way as above procedure. A known concentration of standard of glucose was calibrated by following the above procedure and the enzyme activity expressed as appropriate.
Poly galacturonase (PG) activity (EC 3.2.1.15): The culture supernatants (100 µl) were incubated with 400 µl of 50mM sodium acetate buffer (pH 5.2) containing 0.25 % sodium polypectate (12) . After incubation at 37 0 C for 1 h, the galacturonic acid released was measured by the DNSA method 
RESULTS AND DISCUSSION

In vitro percentage growth inhibition of A. niger
Growth inhibition of A. niger during in vitro interaction with bio-control agents Trichoderma at 6 DAI was depicted in Fig. 1 solani.
Lytic enzymes
The results on in vitro production of various lytic enzymes such as cellulase, poly galacturonase (PG), chitinase, -1, 3
glucanase and protease during antagonism of Trichoderma isolates with test fungus A. niger in the culture medium at 6 DAI is presented below. (5.00) at 6 DAI ( Fig 3A) . The significantly minimum PG activity (2.01 U.mg -1 protein) was found in culture medium of T 8 (interaction between pathogen and T. harzianum 2J)
Cell Wall Degrading Enzymes (CWDEs): Specific Production of lytic enzymes by
followed by T 6 (3.14), T 3 (3.60), T 2 (3.64) and T 1 (3.93).
The activity of cellulase and PG in the culture medium Among the different pectinolytic enzymes, PG was the most notable (7), since it facilitated the penetration of primary host cell walls. Production of CWDEs (Cellulase and PG) determined the pathogenicity of necrotrophic pathogen (11) .
Inhibition of these CWDEs production leads to the reduction in virulence of fungal pathogens. (Fig. 3B) . It was significantly reduced to 0.44 U.mg -1 protein in T 5 and T 9
Pathogenesis related enzymes:
antagonists followed by T 10 , T 4 , T 7, T 12 and T 13 antagonists.
The lowest chitinase activity (0.11 U.mg -1 protein) was recorded in T 13 (culture medium of test fungus as a control).
Chitinase activity was higher during antagonism when antagonist effectively inhibited the growth of test fungus (A.
niger).
Marco and his coworkers (35) noted that two isolates of T.
harzianum (39.1 and 1051) produced and secreted on induction substantial amounts of chitinolytic enzymes and it increased within 72 h and maximal activity (0.39 U.ml -1 ) was produced by isolate 1051. This activity was 13 fold higher than those determined for the 39.1 (0.013 U.ml -1 ) strains. Thus, isolates of Trichoderma showed variation in production of chitinase activity which supports our results. Kucuk and Kivank (29) found that all filtrates of Trichoderma harzianum T 9 , T 10 , T 15 and T 19 were effective against plant pathogens The specific activity of β-1,3-Glucanase recorded its maximum in T 6 (3.48 U.mg -1 protein) at 6 DAI ( Fig. 3B) 
